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Introduction. The paper presents one segment of the first comprehensive national study investigating information behaviour of 
Slovenian researchers in all research disciplines in relation to selected demographic variables. Research questions addressed 
various types of information behaviour, format preferences, use of different types of sources, organization of work, collaboration, 
publishing, and impact of information and communication technologies. 

Method. An online survey was used, containing content and demographic questions. It was based on a random sample of the 
central registry of all active researchers in Slovenia in all scientific disciplines and all age groups. 

Analysis. Descriptive and bivariate analysis were employed. 

Results. The most noticeable demographic elements of influence are age and discipline, and in a few cases also sex. In certain 
areas, the information behaviour of researchers under study conforms with general trends, for example in power-browsing, 
squirreling, skimming, etc. Information technology has a strong impact on research work and collaboration. A fairly large 
segment of researchers often work alone; this is particularly characteristic of researchers in the humanities. In Slovenia, these 
researchers also show a strong digital preference and do not differ much from researchers in other disciplines, probably because of 
the nationwide integrated system of research evaluation and centralized subscription to information resources. Low use of open 
access documents and weakforeign collaboration in some disciplines are also evidenced. 

Conclusions. Despite some expected outcomes, certain previously unknown and noteworthy patterns have been identified which 
are characteristic of Slovenian researchers. This information constitutes a useful foundation for further research in this area. 


CHANGE FONT 


Introduction 

Assessment of user behaviour has become an important element of studies which explore new information technologies. Researchers 
show some special characteristics because of the nformation-intensive specifics of their work. Information is used in many different 
formats and structures, as multiple resources are now available online. Information behaviour has thus adapted to digital practices which 
are a characteristic feature of contemporary information and communication technologies (further on referred to as new technologies). In 
the process of collaboration, communication and information sharing, researchers now also use more novel tools, associated with Web 
2.0 and Web 3.0. The increasingly evolving ICT apparatus progressively stimulates information- and data-intensive, distributed, 
collaborative and multi-disciplinary forms of scholarship. 

In Slovenia, collaboration and publishing patterns of scientists show a very high level of multilateral collaboration as well as a very high 
output value regarding publications per researcher, very low costs of publishing and increasing impact (citations per paper), which 
reveals some specific differences between research fields ( Bartol. Budimir. Dekleva Smrekar. Pusnik and Juznic. 2014) . Improved 
transparency of research outcomes has resulted in a better international integration of Slovenian sciences in all research disciplines. This 
has put new demands on researchers, thus probably influencing information behaviour. An earlier study of information behaviour was 
conducted by Vilar and Zumer ( 2008 ). who looked at the behaviour and preferences of doctoral students and identified connections with 
personality traits. In the present paper we present the first comprehensive national survey of researchers. Its aim was to identify the 
patterns of information behaviour and respective preferences of all researchers in order to explore how these are influenced by selected 
demographic variables also investigated in some other studies (for example, age, sex, current work assignments and research discipline). 
The motivation was to better understand the types of scholarly information behaviour, impact of new technologies, organization and flow 
of scientific work, and to identify potential special traits of Slovenian scientists. 

Some preliminary results of the present broader study, based on incomplete data (the online survey had not yet been completed at the 
time) and employing a more generalized analysis were published by Vilar, Juznic and Bartol ( 2012a . 2012b ) and Vilar, Bartol, Juznic and 
Pisanski ( 2012 ). It has been noticed that Slovenian researchers, in general, behave similarly to researchers in other countries, but have 
some distinguishing traits. New technologies have had an important impact on formats used, venues of access, etc. Research discipline 
(major research field), sector of employment, current work tasks, age and even sex have been identified as having influence in different 
aspects of information behaviour. Slovenian researchers share many traits with the general public: they use Web search engines more 
than 'formal resources', prefer e-materials, digital tools, require immediate access to full-text, etc. Also, they are dissatisfied with the 
existing library services and use them only rarely, except the Slovenian national OPAC-based library e-catalogue (COBISS). On the other 
hand, some issues have been identified which clearly distinguish scientists from the general public, especially the intensive reference 
judgment (researchers are obviously much more inclined toward judging the quality of information sources). Slovenian scientists differ, 
to some extent, from more usual trends in scholarly behaviour elsewhere. For example, Web 2.0 tools for research purposes (e.g., 

















Weblogs, digital social networking tools) and open-access materials are used less frequently. 

The outcomes of this paper present a more thorough examination and evaluation of the complete set of data and offer a more detailed 
insight into various aspects of information behaviour of researchers. This is relevant for a few reasons: to find out more about 
information behaviour of scientists in the current situation of abundant technologies and information overload, as well as provide some 
basis for comparison in further studies. 

Literature review 

Researchers are a widely investigated user group. As Wilson ( 1007 ) and Case ( 2012 ) report, the first studies date back to the end of World 
War Two. Later studies centred on the uses of documents and systems. In the 1960s, the research focused on real information needs, for 
example, through 'task-oriented studies' f Vakkari. iqqq) . Such studies were directed at well-defined groups and information use in the 
sense of information artefacts or information settings. In the next decade, researchers' interests expanded towards other aspects (non¬ 
task oriented studies) which focused on information behaviour of individuals, such as feelings, thoughts and other cognitive/affective 
issues. From the 1990s onwards, research puts an increasing emphasis on everyday life information situations and individual 
characteristics. 

Not all scientific disciplines have always received equal attention ( Case. 2Qi2 : Wilson, 1007 ). Research started with natural scientists and 
technical engineers in the 1960s. In the 1980s, the studies began to include social sciences and humanities. The interest expanded to all 
other scientific areas and now increasingly also includes students (the so-called research offspring, a predictor of future scientific 
behaviour). 

The studies address many different elements which may contribute to disciplinary differences; for example, cultural factors, as found by 
Wang (2006) or institutional differences, studied by Palmer (1991a, 1991b), King, Tenopir, Montgomery and Aerni (2003) and Nicholas, 
Huntington and Jamali ( 2007 ). Many such aspects were systematically overviewed by Palmer and Cragin ( 2008) . Various demographic 
variables are included in the studies, such as age, sex and role (for example, research or teaching tasks, and academic position). 
Relationships between scholarly information behaviour and age, sex and academic position were investigated by Niu et al. ( 2010 ) and Niu 
and Hemminger ( 2012 ). Nicholas, Huntington and Jamali ( 2007 ) searched for differences between the pure researchers and researcher- 
teachers. 

Contemporary studies in this field consistently report a very strong impact of new technologies on information behaviour of scientists 
(see for example Talja, Savolainen and Maula ( 20 qA )). On the other hand, many studies no longer detect differences between information 
behaviour of scientific researchers and other information users; information behaviour is governed by general principles such as 
accessibility, familiarity and circumstances. Apparently, changes in technology have removed some previously existing differences 
between disciplines or domains. Hemminger, Vaughan and Adams ( 2007 ) thus argue that generalizations of disciplinary behaviour are 
becoming difficult due to the increasingly interdisciplinary nature of research. 

User studies are thus also adopting a multidisciplinary approach. Information-seeking patterns as identified by Ellis (1989,1993, Ellis. 
Cox and Hall, toot ), and further elaborated more recently by Meho and Tibbo (2003), involved starting, chaining, browsing, 
differentiating, monitoring, extracting, verifying, ending, accessing, networking and information managing. Similar models were 
developed by Palmer, Teffeau and Pirmann ( 2000 ). Brockman, Neumann, Palmer and Tidline ( 2001 ) and University of Minnesota 
Libraries ( 2006 ). Palmer, Teffeau and Pirmann ( 2000 ). building on Unsworth's ( 2000 ) model, provided a two-layer model of scholarly 
information activities, each of the activities consisting of two or more primitives. In this case, primitives are defined as basic or initial 
functions common to scholarly activities across disciplines, whereas activities are broader in scope, and have an explicit role in research 
and creation of new knowledge. The authors identified five core scholarly information activities: searching, collecting, reading, writing 
and collaborating. The study by University of Minnesota Libraries ( 2006 ) also employed Unsworth's ( 2000 ) model and organized 
scholarly primitives into four groups: discovering, gathering, creating and sharing. Brockman, Neumann, Palmer and Tidline ( 2001 ) 
devised a broadly based conceptual framework for the information nature of scholarly work (mainly looking at the humanities, but the 
model is in fact broader), embracing the processes of reading, collaborative networking, researching and searching, and ways of writing. 
Some of the principal elements of these studies are also investigated in this study and are presented in detail in the next paragraph. 

The aforementioned studies notice that some types of scholarly behaviour have not changed, such as browsing or berry-picking (evolving 
and adapting queries as a result of finding new information during searching) (Bates, 1989, 2007) . Some new patterns of information 
behaviour, however, have recently become more prominent. Rowlands and Fieldhouse ( 2007 ) identified the following new activities: 
skimming (parallel looking at different documents), navigating (random browsing through one or several resources to see what is 
available, i.e., 'the electronic sweet shop'), power-browsing (reading only abstracts, titles and indexing terms, rather than text in full), 
squirreling (downloading materials to be read at some later occasion), cross-checking (verifying information in different sources), 
chaining (using links in citations to find new information), bouncing (leaving a resource very quickly, after having concluded that it is not 
relevant). 

Besides explaining information-seeking activities, the newer studies also present findings with respect to other segments of the entire 
information process. The advent of new technologies has obviously brought about significant changes in academic research. This is 
reflected in the methods of information retrieval, information management, relevance judgement (as found, for example, by 
Steinerova, 2008) . and respective practical application of information by researchers. Tenopir and associates (2009) have systematically 
analysed, using questionnaires, how researchers in general and in specific scientific fields (medicine, physics, social science) use 
electronic journals, and how the use of electronic journals has changed information seeking as well as reading patterns. Such longitudinal 
studies provide a good basis for collecting data on researchers' information behaviour. 


Fast, almost instant, access to information is becoming essential in a growing number of scientific fields. Digital scholarship has gained 






























prominence both in research and teaching ( Borgman. 200Q : JISC. 20i2 : Moran. Seaman and Tinti-Kane. 2Qii : Veletsianos and Kimmons, 
2012). 


Research design 

The goal of the research presented here was to investigate various aspects of scholarly information behaviour in Slovenia by using the 
complete set of data collected during the experiment (our preliminary interim investigation was only based on a limited amount of data). 
We wished to explore and compare various concepts which had been investigated in similar circumstances elsewhere. Thus, we sought to 
gain a picture of the behaviour of Slovenian researchers in the sense of similarities as well as possible differences with regard to their 
peers in other surroundings. An insight into these activities is important. On the one hand, Slovenian science has been experiencing a 
rapid internationalisation. On the other hand, certain local particularities do exist (such as availability of some specific information 
resources or high teaching load of many researchers). To this end, we explored the respective concepts which are summarised in Table 1. 


Elements 

Concepts assessed Evaluation 

explored (within each of elements 

concept) 

Types of 
scholarly 
information 
behaviour 

Skimming, 
power¬ 
browsing, 
squirreling, 
cross-checking, 
chaining, berry¬ 
picking, 
bouncing 


Preferred 
format of 
tools and 

sources 

Print, digital or 
both 


Impact of 
new 

technologies 

on 

information 

behaviour 

and 

preferences 

Searching and 

collecting of 

sources, 

relevance 

judgment, 

organizing 

sources, 

citation 

checking, 

reading, 

communicating, 

independent or 

collaborative 

writing. 

Relationships 
with age, 
sex, 

academic 

discipline, 

work tasks 

(research 

and/or 

teaching). 

Use of open 
access 

Citing open 

access 

publications. 


Organization 
of work, 
collaboration, 
publishing 

Available time 

for searching, 

organizing 

information, 

quick 

reviewing, 

thorough 

reading, 

writing, 

collaborating 

nationally or 

wider; 

publishing 

patterns 



Table 1. Summary of research design: concepts 
explored, elements within each concept and 
evaluation by respective variables 

Each concept in Table l is explained by a characteristic element of investigation. All elements are evaluated in connection with the 
respective demographic characteristics: age, sex, academic discipline and work tasks (research and/or teaching). The concepts addressed 
in the study and presented in Table l are summed up as five research questions: 

• RQi: Which types of contemporary scholarly information behaviour are most strongly expressed by the Slovenian researchers? 

• RQ2: Which is the preferred format of tools and sources? 

• RQ3: In which ways do new technologies impact the work in terms of information behaviour activities, use and preference of 
sources and tools? 

• RQ4: How much do Slovenian scientists use (i.e. cite) open access documents? 

• RQ5: How do Slovenian researchers organize their activities in terms of time; for example, available time for various research- 
related activities, collaboration and co-authorship, publishing and dissemination of research outcomes? 


Method 













A random sample of all active researchers was used. The sample involved researchers officially registered in Slovenia in 2011 by the 
Slovenian Research Agency, actiuestatus indicating that such researchers were allocated at least too publicly funded research hours in 
the year 2011. The Agency, which was established by the Government of the Republic of Slovenia in 2003, is a publicly-funded 
organization which supervises national research and development programmes. For the purposes of evaluation, the research activities in 
Slovenia are organized into the following research disciplines or research fields: natural sciences, technical sciences (engineering), 
medical sciences, agricultural sciences, social sciences, and humanities. In 2008 there were 1,128 research groups in Slovenia, 
respectively by disciplines: 181 natural sciences, 558 engineering, 95 medical sciences, 80 agricultural sciences, 142 social sciences and 72 
humanities. One of the utilities of the Agency is the Slovenian Current Research Information System which monitors research activities of 
every publicly funded researcher in the country. Within this system, every researcher is registered with a unique identification number. 
This central database was used to collect data on Slovenian researchers and contained 4,800 active researchers in 2011. This is not a large 
number; however, it needs to be taken into consideration that the entire country has only two million inhabitants. 

The Agency provided all necessary contact information. The researchers' ID numbers were used for systematic sampling. The sample 
consisted of every eighth researcher. Thus, 592 researchers received a personal e-mail invitation to participate in the online survey, which 
was open for two months from 14 September to 14 November 2011. An e-mail reminder was sent a month before the closing of the 
polling. The response rate was 35% (207 researchers). As not all questions were answered by all respondents, the analysis focused on 122 
researchers (20% of the total sample) who provided a sufficient number of answers to be included in a more detailed further examination. 
The response rate of 35% is comparable to response rates in many similar online surveys, as has been found in reviews by, for example, 
Nulty ( 2008 ) and Morton et al. ( 2012 ). where such a response rate was estimated to bring sufficient reliability. In the academic context, 
some authors achieved the results of 29.3% and 27.4% (Dykema et al. (2013) and Kwak and Radler ( 2002) . respectively). 

Women accounted for 46% of the participants. The age distribution was as follows: 27.3% 20-30 years, 37.4% 31-40 years, 17.2% 41-50 
years, 12.1% 51-60 years, and 6.1% 61 years or more. 33% of the respondents were involved only in research, 53% were also teaching, and 
14% also had additional fixed engagements (clinical practice, different administrative positions, work in industry, etc.). Some individuals 
were involved in several different activities, as in some other studies (e.g., Niu et al. ( 2010 ) and Niu and Hemminger ( 2012 ). The 
questionnaire enquired about the years of experience in either research or teaching, which are usually associated with position. In terms 
of active research time, the two largest groups were researchers with one to five years and over fifteen years experience (both 30%), 
followed by six to ten years (24%), and 11 to fifteen years (16%) of research experience. In teaching, the largest group had one to five years 
of experience (32%), followed by fifteen years or more (22%), less than one year (19%), six to ten years (16%) and eleven to fifteen years 
(11%). Most were employed at higher education institutions, such as universities and colleges (64%), 39% were employed in public 
research institutions, 8% at private research organizations, 4% were independent researchers, 3% worked in industry, and 5% in other 
areas (mainly hospitals). The sum of these activities is more than 100% as some respondents work in multiple sectors. Respondents were 
also asked to state their main research areas (as they were able to select two areas this sum also exceeds 100%). Distribution by research 
area is thus as follows: natural sciences 31.3%, social sciences 22.2%, technical sciences 20.02%, humanities 15.2%, medicine 12.1% and 
agriculture 8.1%. Interdisciplinary areas account for 13.3%. 

The online questionnaire consisted of twenty-five questions: eighteen content questions (mostly Likert scale type) and seven 
demographic questions. Demographic questions were related to sex, age, type of current occupation (research, teaching), years of 
experience (referring to either research or teaching), employment status (independent researcher, employed at a research organization, 
in higher education, commercial organization), and research area (presented in the preceding section). 

The eighteen content questions addressed various aspects of information behaviour. This paper deals with the following: 

1. the most frequent types of information behaviour (on the basis of the reviewed literature it was decided to focus on skimming, 
power-browsing, squirreling, cross-checking, chaining, berry-picking and bouncing, all of which are explained in the introduction 
section); 

2. use of (i.e. citing) open-access publications; 

3. preferred formats of information sources (printed, electronic, either); 

4. use of electronic tools to search for sources, but then printing these sources for reading; 

5. amount of time dedicated to various aspects of the information process (searching, organizing information, quick reviewing of 
sources, thorough reading, writing, collaborating); 

6. degree of collaboration with other researchers; 

7. patterns of publishing (publishing-remuneration, participation as an author on a voluntary or involuntary basis); 

8. opinion on the impact of new technologies on various aspects of research work (searching and gathering of information sources, 
relevance judgment, organization of acquired sources, citation checking, reading, communicating, independent writing, 
collaborative writing). 

Cross tabulations and bivariate statistics (Pearson Chi-Square tests) were used for the assessment of relationships between demographic 
and content variables. This comprehensive study expands on the previously published analyses which were established on incomplete 
preliminary data and only provided some selected summarized results. The figures are mainly presented in numbers, not shares, thus 
allowing comparison between the groups. Some results are additionally explained by way of descriptive analysis, i.e. certain topics have 
been elaborated by means of data in percentages, for the purposes of providing some additional information. The group of oldest 
researchers (over sixty-one years of age) was fairly small, thus it was excluded from the more detailed overall analysis. It is nevertheless 
briefly elucidated at the end of the discussion section. 

Results 

The results are organized in line with the research questions presented in the research design section. The first research question 
addressed various types of information behaviour. Age (i.e. stronger preference by younger researchers) is statistically significantly 









related to skimming (simultaneously looking at several sources on the computer screen) (sig. 0.001) and to cross-checking (checking 
accuracy in multiple sources) (sig. 0.046). Skimming is also preferred by researchers with fewer years experience in research and 
teaching (sig. 0.012 and 0.047 respectively). As can further be noticed in Figure 1, researchers of up to forty years of age favour new types 
of behaviour such as power-browsing or bouncing, although this is not firmly confirmed by statistical significance. Older researchers 
display somewhat more traditional (and thorough or time-consuming) types of behaviour, for example cross-checking or berry-picking. 
Two types of behaviour are associated with researchers' years of teaching: cross-checking (sig. 0.007), which they perform often or 
always, and power-browsing (sig. 0.02), which it is performed occasionally or often. The effect of sex differences, although slightly above 
statistical significance (sig. 0.054), can only be assumed in relation to squirreling. 
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Legend: A - Cross-checking, B - Skimming, C - Power-browsing, D - Bouncing, E - Berry-picking, F - Squirreling, G - Chaining 

Figure 1: Relationship between age and types of information behaviour by number of researchers (y axis) 

Besides the types of information behaviour which are shown in Figure 1, some further aspects of certain types of behaviour were 
investigated. In connection with squirreling (i.e. downloading documents for later reading), it was checked how often the researchers 
really read the saved documents in detail, as it was assumed that the ease of access may draw the researchers to pile up more material 
than they can in fact thoroughly examine. No statistically significant connections were found with any of the demographic variables. 
Overall results show that the most frequent answer (45%) was: often. Interestingly, only 9% of researchers always inspect what they save, 
and 36% do it only occasionally. 

To shed more light on how researchers cope with information overload, the researchers were further asked to estimate the ratio of texts 
which are read thoroughly, compared to power-browsed documents. Figure 2 displays the ratios of the two activities and shows that 73% 
( 33 ) researchers, regardless of age, tend to thoroughly read between 20% and 40% of documents. Nine (7%) read half of the documents 
and power-browse the other half. Quite a large group (17; i.e. 14%) only read 20% of documents, and a few reported power-browsing 90% 
of documents. 
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Figure 2: Relationship between age and reading versus power-browsing by number of researchers (y axis) 


In the second research question the issues of preferred format of tools and sources (i.e. print or digital, or both) were investigated. 
According to Figure 3, age seems to hold influence (it is supported with statistical significance; sig. 0.030): younger researchers (aged 
twenty to forty) more often opt for digital-only, and older researchers (aged forty-one to sixty) prefer to have access to both formats. The 









































































































scientific discipline does not seem to play a major role, as no connections were found, not even with the humanities. 

In the same context it was further investigated whether the researchers use electronic tools to access sources and then print out the 
materials for further use (e.g. reading). The results show that digital preference for searching and print preference for reading is generally 
true for all scientists under study. 



Figure 3: Age groups and format preferences (print, digital or both) by number of researchers (y axis) 


Additionally, the possible relevance of printed materials was also examined by way of assessing the use of information resources and 
materials in digital format (for the purposes of citations). Figure 4 shows that digital resources are cited strongly (over 40%) by over half 
of researchers. A statistically significant link was found with the age of researchers (sig. 0.003), indicating that younger researchers tend 
to prefer to cite digital materials. A third of researchers do not use digital sources very frequently, i.e. they cite them at a share of less than 
20%. Preference for digital materials by younger researchers is further evidenced in the inverse relationship with the years of experience: 
the more years the researchers have been active, the smaller the share of digital materials they cite (sig. 0.029). 



Figure 4: Age groups and shares of citations of digital documents (by number of researchers - y axis) 

The third research question investigated the impact of new technologies on the work of researchers in terms of use and preference of 
sources and tools. Eight scholarly activities were assessed (search and acquisition, relevance judgement, information organization, 
citation checking, reading, communicating, independent writing, and collaborative writing) in order to establish whether the researchers 
perceive them to be easier or more difficult with the new technologies. 































































































































Legend: A - search and acquisition, B - relevance judgement, C - information organization, D - citation checking, E - reading, F 
- communicating, G - independent writing, H - collaborative writing 

Figure 5: Age and opinion of the impact of new technologies by number of researchers (y axis) 

In Figure 5 the researchers' perceptions regarding the eight activities are assessed in relation to age. Two activities are especially affected: 
organization of information (sig. 0.039) and communication (sig. 0.003). These activities are perceived easier (or much easier) by 
researchers over forty. This is also supported by the observation that the more years the individuals have spent researching or teaching, 
the easier they perceive certain activities, e.g. independent writing (sig. 0.001 and 0.028 respectively), collaborative writing (sig. 0.001 
and 0.027 respectively). The perception of collaborative writing is influenced by sex (sig. 0.046): Male researchers believe that new 
technologies have not changed the ways of collaborative writing; however, female researchers now find such collaboration easier. 

The use of open-access sources was the focus of the fourth research question. The assumption was that the use of documents is best 
expressed in the shares of citations used by researchers in their writing. Figure 6 shows that the share of open-access documents is rather 
low: 50 (40%) researchers responded that less than 20% of the documents they cite are open-access. Only two researchers cite between 
80 and 100% open access documents. Weak use of open access documents is most evident in the humanities (sig. 0.015). 
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Figure 6: Age and shares of citations of open-access documents by number of researchers (y axis) 

The fifth research question investigated how Slovenian researchers organize their work. The first feature was organization in terms of 
available time for various research-related activities, collaboration and co-authorship, publishing or communicating the outcomes of their 
research. It was investigated how often Slovenian researchers have enough time for the following activities: searching, organization of 
information, power-browsing, thorough reading, writing and communication. No statistically significant associations were found with 
any of the demographic variables, but it is apparent (Figure 7) that most researchers (regardless of age) only occasionally have enough 
time for these activities. The most challenging seem to be thorough reading and organization of information, which are undoubtedly also 
the most time-consuming. Power-browsing and communication are perceived as least demanding. 



Legend: A - Searching, B - Organization of information C - Power-browsing, D - Thorough reading, E - Writing, F - 
Communication 

Figure 7: Relationship between age and available time for research-related information activities by number of 

researchers (y axis) 

Collaboration of Slovenian scientists at home and abroad was also investigated. Although not statistically significant, it can be observed 
(Figure 8) that much collaboration is carried out within researchers' own organizations. Collaboration with researchers abroad occurs 
sometimes or often. It was surprising to find that almost a fifth of researchers, regardless of age, do not (or hardly) collaborate with any 
researchers outside Slovenia. Cross tabulations with research discipline show that collaboration abroad is most frequent in natural 
sciences (sig. 0.049), while researchers in medicine (sig. 0.005), social sciences (sig. 0.010) and humanities (sig. 0.001) most often 
engage in collaboration within their own institutions. However, many researchers do not collaborate at all. This is especially 
characteristic of humanities researchers (sig. 0.002). 





























































Legend: A - Same organization, B - Other Slovenian organizations, C - Abroad, D - Do not collaborate 

Figure 8: Relationship between age and place of collaboration by number of researchers (y axis) 

It was also investigated whether Slovenian researchers write and publish on a voluntary basis as co-authors, as the likelihood exists that 
some more dominant leading researchers impose their personal ambitions. Figure 9 thus indicates that voluntary co-authorship is indeed 
most common; however, involuntary forms of co-authorship are also evidenced. Writing alone is not uncommon (some 30% of 
researchers often or always write alone). Younger researchers are less likely to write alone (sig. 0.002). Similarly, those individuals with 
fewer years of research or teaching also write alone less frequently (sig. 0.005 and 0.001). This is logical, since younger researchers with 
less experience will seldom commence their career as sole authors. 

Scientific discipline was again important, confirmed with statistical significance. In three research disciplines voluntary participation is 
the most frequent form of collaboration: natural sciences (sig. 0.026), social sciences (sig.0.018) and humanities (sig. 0.000). Natural 
scientists and researchers in the technical sciences most often do not write alone (sig. 0.016 and 0.009 respectively), while researchers in 
the humanities often do (sig. 0.000). This supports the previous finding that researchers in the humanities do not collaborate very often. 



Legend: A - Voluntary collaboration, B - Involuntary collaboration, C - Alone 

Figure 9: Relationship between age and type of collaboration by number of researchers (y axis) 

In addition, some possible financial arrangements in scientific publishing were explored. Here it should be emphasized that only some 
established publishing practices were investigated, such as paying a fee to have a document published or, on the other hand, receiving 
some fee for publication. No statistically significant connections were found with age, only discipline had some influence: in the 
humanities, the authors very rarely pay to have their work published (sig. 0.025), in medicine, however, they occasionally pay to have 
their research published (sig. 0.006). Some authors in other disciplines occasionally pay to publish their material, but the results are not 
statistically significant. Similarly, some authors occasionally receive some fee. 

Discussion 

This section discusses the results following the structure of research questions. The researchers received an invitation to participate in the 
survey in a more official way through the channels of the Slovenian Research Agency. The survey thus covers all scientific disciplines with 
a similar margin of participation. The response rate was similar to response rates in some other studies which are cited in the 
methodology section. However, as authors almost invariably report, not all questions are always answered in questionnaires. This was 
also the case in our survey, so our more detailed analysis focused on those researchers who provided the answers to most questions. The 
response rate still requires some caution, as the number of randomly selected respondents was relatively small, which is also contingent 
on the size of the country. The results provide an exploratory insight into characteristics, preferences and behaviour of Slovenian 
researchers. However, to further verily the results more research is needed, requiring additional methods, for example, qualitative 















































































methods including more thoroughly selected groups of researchers in specific research disciplines. 

Types of scholarly information behaviour 

Various types of scholarly information behaviour had been to some degree tentatively assessed in the preliminary examinations of Vilar, 
Juznic and Bartol (2012a, 2012b ! and Vilar, Bartol, Juznic and Pisanski ( 2012 ! which were based on incomplete data and thus not yet 
conclusive. The present study wished to investigate some further characteristics. This assessment confirms that all types under 
investigation (cross-checking, skimming, power-browsing, bouncing, berry-picking, squirreling, chaining) are strongly expressed, 
demonstrating that Slovenian researchers show similar traits to researchers in the studies by other authors (e.g., Bates (1383, 2007 ). 
Rowlands and Fieldhouse ( 2007 ). Brockman, Neumann, Palmer and Tidline ( 2001 ). Maron and Smith ( 2008 ). Borgman (2003), 
Veletsianos and Kimmons ( 2012 ). University of Minnesota Libraries ( 2006 ). Meho and Tibbo (2003), Palmer, Teffeau and Pirmann 
(2003)), substantiating the strong international character of Slovenian scientific research. When cross-tabulated with demographic 
variables (age, sex, current work tasks and research discipline), some more particular differences among researchers can be noticed, 
which is again in line with some preliminary findings by the authors. The researchers' age has the strongest weight, sex shows specifics 
only in one type of behaviour (squirreling). This could indicate some specific sociological issues, so further investigation is proposed for 
future study. Scientific discipline has no effect on the behaviour types. When investigating the use of the materials after downloading, it 
can be observed that only a minority (9%) always inspect what they save, while over a third (36%) only do it occasionally. Obviously, 
current information tools permit a very casual use of sources once they have been retrieved and downloaded. Relevance is apparently 
determined only at some later stage. 

Reading of scientific materials as a characteristic activity of researchers was investigated in numerous studies, for example by Tenopir et 
al. (2009), Niu et al. ( 2010 ). Niu and Hemminger ( 2012) . The aim in this study, more particularly, was to investigate conventional 
reading of articles in relation to power-browsing (reading only the more informative parts such as titles, abstracts, keywords). The study 
confirms preliminary results where all researchers, regardless of age, tend to thoroughly read only between 20% and 40% of documents. 
This can be related to a finding by Niu and Hemminger ( 2012 ) where only about a third of articles in researchers' personal archives 
contained annotations, implying that only those documents had been investigated thoroughly. This is a clear indication of how much 
power-browsing is in fact present. From this we can draw a conclusion that those parts of documents which enable power-browsing 
(mainly abstracts and subject headings) are indeed important in information retrieval. 

Preferred format of tools and sources 

Preference for the format of tools and sources (i.e. print or digital or both) is in line with findings of most studies. Digital format is also 
favoured by Slovenian scientists. Some differences can be observed in relation to demographic variables. Age plays some role. Digital- 
only is preferred by younger researchers (aged twenty to forty years) while concurrent access to both formats is more often favoured by 
researchers aged forty-one to sixty years. This is similar to findings by Niu and Hemminger ( 2012 ). Scientific discipline seems to play a 
lesser role. This is the case even with the humanities, which is contrary to some older studies reporting on print preferences in this 
particular research discipline (for example Brockman, Neumann, Palmer and Tidline ( 2001 )). This confirms some recent findings (e.g. by 
Bulger, Meyer, de la Flor, Terras, Wyatt, Jirotka, Eccles and Madsen ( 2011 )) that nowadays humanities scholars are strong users of digital 
materials as well. This result can perhaps be related to the very well established Slovenian comprehensive and centralized digital library 
which aggregates in one place access to databases such as Web of Science and also provides respective immediate links to full-text 
documents through password-controlled remote access. 

A further intent was to explore the preference for digital searching and printing out materials for subsequent reading in paper form, 
similarly to King, Tenopir, Montgomery and Aerni (2003), Liu ( 2006 ). Niu et al. ( 2010 ) and Niu and Hemminger ( 2012 ). In contrast to 
the first two studies, and in accordance with the last two studies, as well as with our preliminary studies, the results indicate that search- 
digital/print-to-read is generally true for most Slovenian scientists. It seems that reading on paper is still preferred over reading on 
screen by many individuals. 

This finding can be linked to the next finding that all researchers intensely use (i.e. cite) digital materials; this is especially typical for 
younger researchers who are more likely to cite digital materials. The outcomes are in line with Niu and Hemminger ( 2012) who found a 
connection between age and format preference. Frequent citing of digital materials is another indication of the way these had been 
retrieved. 

Impact of information and communication technologies 

New technologies, as observed in many similar studies, as well as in our preliminary experiments, have clearly simplified information 
activities and are thus perceived as beneficial. However, some practices remain unchanged, and some now appear even harder. 
Interestingly, reading and relevance judgement are now perceived as harder. This is perhaps related to information overload and the 
subsequent reduction of attention span, and can also be attributed to occasional poor quality of search tools. 

Some connections with age, sex and seniority can also be observed. Older researchers and, similarly, those with longer experience in 
research, feel especially positive about the impact of new technologies on organization of information and communication. This perhaps 
indicates that older researchers recollect the earlier, more cumbersome ways of information discovery. This experience is unknown to 
younger researchers. In relation to sex, women believe that collaborative writing has now been eased while men see no difference. As with 
squirreling, which is to some extent also linked mainly to women, this observation also merits further exploration. 

Use of open access 

It seems that open-access documents have not yet become a very important source. The share of such documents in citations remains 

























rather low. We infer that Slovenian researchers apparently prefer to obtain information through more traditional channels. Well 
organized library consortia in Slovenia make this access easy. Many e-journals are fully available through regular institutional 
subscription, thus somehow blurring the perceived difference between the true open-access and pay-per-view. Limitations of open access 
have frequently been discussed, for example by Hyldegaard and Seiden ( 2004 ). Bjoerk ( 2004 ! and Budd (2013). Among the disciplines, 
the researchers in the humanities use the smallest ratio of open access documents. This could be explained by the fact that in the 
humanities a significant body of literature has not yet been digitized and is thus not available online. 

Organization of work, collaboration, publishing 

All researchers regardless of age, sex or discipline assert not to have enough time for research-related activities, the most challenging 
again being thorough reading and organization of information. As regards collaboration, it is interesting to note that as many as 20% of 
researchers hardly ever collaborate with their peers abroad. Also, a rather large share of researchers (one third) often work alone. 
International collaboration is most characteristic in natural sciences, while researchers in medicine, social sciences and humanities most 
frequently collaborate within their own institution. Researchers in the humanities often do not collaborate at all. The researchers usually 
participate as co-authors of papers on a voluntary basis; however, some involuntary co-authorship can also be detected, perhaps 
signifying some coercion by more dominant individuals or superiors in research groups. 

Niu and Hemminger ( 2012) investigated how paying for publication related to academic rank and found correlation with younger 
researchers, i.e. doctoral students. No such characteristic was found in our research. The results indicate that Slovenian authors generally 
publish their articles without any financial agreements. Only in medicine do they occasionally pay to get their materials published. Here it 
should be emphasized that only some established (formal) publishing practices were investigated. Paying for publication as well as 
receiving a fee need to be investigated further by analysing specific publications and publishers' policies. However, such details were not a 
topic of this questionnaire at this stage of the research. The informal ways of dissemination of scientific works and through open-access 
also remain to be investigated in further studies. 

Researchers over the age of sixty-one years 

This was the smallest group, so no strong conclusions can be drawn from the answers. Interestingly, all respondents in this group 
expressed strong enthusiasm for digital technologies. Considering that the survey was based on a Web questionnaire, it is quite probable 
that these selected few senior researchers are digital enthusiasts in their own right and can hardly be typical representatives of this age 
group. In spite of their obvious digital preference, the shares of citations of digital documents and open-access documents are rather low. 
In terms of organization of activities, they differ from most researchers in that they feel they do not have enough time for communication 
with peers. Less emphasis on communication in this group can perhaps again be attributed to their previous practices involving less 
technology. However, types of information behaviour are similar to those of other researchers, with one exception: bouncing and 
chaining are the strongest. On the other hand, they show little preference for skimming (associated mostly with younger researchers). 
Power-browsing is nevertheless prevalent: they only thoroughly read between 10-30% of literature. 

Conclusions 

This was the first comprehensive study of information behaviour of Slovenian researchers. It investigated researchers in all disciplines 
and looked at various demographic characteristics. Research questions addressed various types of information behaviour: format 
preferences, impact of new technologies on the use of different types of sources, organization of work, collaboration and publishing. The 
study provides an insight into the characteristics and preferences of researchers. Similarities with other studies can be found in relation 
to some specific items. For example, more recently investigated types of behaviour, such as skimming and cross-checking, are most 
strongly associated with younger researchers, while power-browsing is strongly present in all age groups. In terms of impact of new 
technologies, we also confirmed that researchers in the field of humanities behave similarly to their counterparts in other countries: they 
show preference for new technologies and are thus strong users of digital materials. 

Some particular traits of Slovenian researchers can be observed. All researchers use open-access sources rather weakly. This may be a 
consequence of the well-established Slovenian national system of subscription to e-journals through consortia and availability from home 
through password-controlled remote access. Collaboration practices also show some interesting features: as many as a fifth of researchers 
hardly ever collaborate with their peers abroad and one third (mostly researchers in the humanities) often work alone. Co-authorship is 
performed mostly on a voluntary basis although some imposed co-authorship can be detected. Paying for publication is rare. 

Although the response rate was not very high, it was similar to various other studies. The statistically random sample comprised all 
scientific disciplines. It represents the population of all active researchers officially registered in Slovenia and has been established on the 
central registry of the Slovenian Research Agency which collects data for all researchers nationwide. The study thus validates some 
general traits of researchers which have been investigated in some other environments by testing the relationships in Slovenian 
circumstances. Despite some expected outcomes, certain hitherto less known and interesting patterns have been identified as 
characteristic of Slovenian researchers. As such, this study may serve as a reference for future investigation of the subject. 
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